Inhibition of G1/S transition potentiates oxaliplatin-induced cell death in colon cancer cell lines.
In a series of colorectal cancer cell lines, both necrosis and apoptosis were induced upon exposure to oxaliplatin, and enhanced by co-administration of the Hsp90 inhibitor 17-AAG. We analyzed the effects of these interventions on the cell cycle, and found that oxaliplatin treatment caused G1 and G2 arrest in HCT116 cells, and S-phase accumulation in two p53-deficient cell lines (HT29 and DLD1). Addition of 17-AAG enhanced cell cycle effects of oxaliplatin in HCT116, and induced G1 arrest and decrease in S-phase population in the other cell lines. Analysis of cell cycle proteins revealed that the major difference between the cell lines was that in HCT116, 17-AAG resulted in profound inhibition of expression and phosphorylation of late G1 proteins cyclin E and cdk2, with no effect on p21/WAF1 induction. Consistent with these, an HCT116 p53(-/-) line, lacking p21, showed resistance to oxaliplatin, failure to enter apoptosis, and an accumulation of cells in S-phase. Introduction of p21 in these cells caused reversal of that phenotype, including restoration of the G1 block and re-sensitization to oxaliplatin. Inhibition of G1/S progression using cdk2 inhibitor also enhanced oxaliplatin cytotoxicity. We conclude that in colon cancer cells with impaired p53 function, interventions directed to cycle arrest in G1 may potentiate oxaliplatin activity.